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COOLING DEVICE FOR PISTON 
MACHINERY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority from Norwegian Patent 
Application No. 20044052, ?led Sep. 24, 2004 and is hereby 
incorporated by reference in its entirety. 

TECHNICAL FIELD 

The present invention relates to the ?eld of piston machin 
ery such as a gas compressor, and particularly a cooling 
device for an air compressor. 

BACKGROUND OF THE INVENTION 

Mechanical compressors, such as electrically driven, 
multi-stage cylinder compressors are Well-knoWn in the art. 
The term compressor here should be understood to refer to a 
device for delivering compressed gas (including air), for 
example to a pressure tank or for direct use. 

Such compressors require cooling. There is partly a need 
for cooling of the compressed gas delivered by the compres 
sor, and partly for cooling of the actual compressor in order to 
avoid overheating and mechanical damage. In the case of 
multi-stage compressors there is also a need for cooling of the 
compressed gas betWeen one stage and the next. 

Solutions are previously knoWn for air cooling of compres 
sors. For example, it is previously knoWn to place an axial fan 
in the extension of the compressor’ s drive shaft or a separately 
driven fan With, for example, an electromotor in front of the 
compressor, in order thereby to provide a movement of heated 
air from the compressor housing and from the gas coolers (i.e. 
the heat exchangers) that are connected after the individual 
compressor stage. 

According to many knoWn solutions the same air Will cool 
the compressor’s heat exchangers and hot surfaces. This 
results in less e?icient cooling of hot surfaces since the cool 
ing air is already heated by the heat exchangers. In other 
previously knoWn solutions the same air Will cool the com 
pressor’s hot surfaces before cooling the heat exchangers. In 
these cases the cooling of the heat exchangers Will be less 
e?icient since the cooling air is already heated by the hot 
surfaces. In most of the knoWn cases the compressor draWs in 
air that is heated by the heat exchangers and/or the hot sur 
faces. This reduces the ef?ciency and increases the need for 
cooling of compressed air and of the components that are in 
contact With the compressed air. In previously knoWn solu 
tions the cooling air Will not be passed as e?iciently over the 
parts that require cooling. A portion of the air Will pass out 
side and is therefore ineffective. A relatively large and 
energy-demanding fan is required to compensate for this loss. 

According to previously knoWn solutions open uncovered 
compressor structures have been employed to a great extent 
With the object of increasing the air replacement and thereby 
increasing cooling ef?ciency. Such open structures cause the 
compressor to produce more noise and it is more exposed to 
external in?uences such as, for example, dust, particles, Water 
splashes and bloWs. At the same time hot surfaces and sharp 
edges on the compressor Will represent a safety risk. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a cooling device for 
a piston engine such as a compressor, Where the disadvan 
tages of the prior art are completely or partly redressed. 
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2 
According to the invention the said objects are achieved 

With a cooling device for a piston engine such as an air 
compressor Which is provided With at least one output heat 
exchanger for cooling of output air, Which cooling device is 
characterised by 

a jacket enclosing the Whole or parts of the compressor, 
an air intake opening in the jacket, 
a fan in connection With the air intake opening, Which fan 

during operation causes an overpressure inside the 
jacket, 

a ?rst air outlet opening in the jacket, Where for cooling of 
output air from the compressor the output heat 
exchanger is mounted in the ?rst air outlet opening, and 

at least one air outlet opening in the jacket for discharge of 
air Which cools the compressor, Whereby the overpres 
sure in the jacket leads to air ?oW for cooling of the 
output heat exchanger and cooling of the necessary parts 
of the compressor. 

In different embodiments of the invention the compressor 
may be a multi-stage cylinder compressor, comprising a ?rst 
and a second compressor stage. 
An intermediate heat exchanger may be mounted betWeen 

the ?rst and the second compressor stages, Where the inter 
mediate heat exchanger is mounted in a second air outlet 
opening in the jacket, Whereby the overpressure in the jacket 
leads to air ?oW for cooling of the intermediate heat 
exchanger. 
The fan may be a radial fan. 
The compressor may be driven by a motor and the fan 

driven by the compressor, Whereby the air contained in the 
jacket is caused to How inside the jacket during operation. 

The compressor may comprise additional compressor ele 
ments that have to be cooled during operation, Where the 
jacket is mounted at a distance from the additional compres 
sor elements, Whereby the air ?oW inside the jacket cools the 
additional compressor elements. 
The additional compressor elements that have to be cooled 

comprise at least a cylinder Wall, cylinder cover/tops and 
crankcase. 
The additional compressor elements that have to be cooled 

further comprise a separator device for separating Water from 
the air in the compressor. 

The jacket may comprise one or more of the third air outlet 
openings arranged on the opposite side of the air intake open 
ing. 
The air ?oW restrictions represented by the air intake open 

ing and the air outlet openings in the jacket are adapted to 
in?uence the cooling of compressor elements relative to the 
cooling of the heat exchangers. 
The intake of the compressor may comprise an air ?lter and 

is arranged to receive air directly supplied by the fan. A 
compressor intake for supplying air to the compressor may be 
provided inside or outside the jacket. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The folloWing draWings illustrate an advantageous 
embodiment of the invention. 

Together With the description the draWings serve to explain 
the principles of the invention. 

FIG. 1 is a schematic block diagram illustrating the prin 
ciple of a cooling device for an air compressor according to 
the invention. 

FIG. 2 is a perspective vieW illustrating an air compressor 
With parts of the cooling device according to the invention, 
Without the enclosing jacket. 
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FIG. 3 is a perspective vieW illustrating the enclosing 
jacket that forms a part of the cooling device according to the 
present invention. 

FIG. 4 is a vieW from above illustrating the enclosing jacket 
illustrated in FIG. 3. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention Will noW be described in greater detail as an 
embodiment With reference to the draWings. Where possible 
the same reference numerals are employed for identical ele 
ments in the different draWings. 

FIG. 1 is a schematic block diagram illustrating the prin 
ciple of a cooling device for an air compressor according to 
the invention. Further and more detailed explanations are 
given beloW With reference to FIGS. 2 and 3. 

The air compressor is a tWo-stage compressor, With an 
intermediate compressor stage 108 and an output compressor 
stage 110. The intermediate compressor stage 108 is folloWed 
by an intermediate heat exchanger 112 in the form of an 
air-to-air heat exchanger. Here the compressed air is cooled 
and passed on to the output compressor stage 110. The output 
compressor stage 110 is folloWed by an output heat exchanger 
102. Here the compressed air from the output compressor 
stage 110 is cooled and passed on to a compressor outlet 122 
for the air compressor. From the compressor outlet 122 com 
pressed air is supplied, for example, to a pressure tank and/or 
to other, externally connected equipment. 
A jacket 200, also called a shield by those skilled in the art, 

encloses the air compressor 100. The jacket 200 is essentially 
airtight, substantially With the exception of the openings 202, 
204, 206, and 208. 

The air intake opening 202 is directly connected to an 
intake 104 for a fan 105, Which When operating causes an 
overpressure inside the jacket 200. The overpressure causes 
air to be forced out of the openings 206, 204, 208 in the jacket. 
The fan is preferably a radial fan. The fan inlet in the sur 
rounding shield, moreover, is preferably conical in shape, 
tapering toWards the fan’s centre opening. The conical shape 
continues preferably into the centre of the fan. This provides 
better How conditions for surrounding air into the fan. 
A portion of the air supplied by the fan 105 is taken up by 

an air ?lter 118 Which is further connected With the intake 106 
of the ?rst compressor stage 108 in the air compressor. This 
air portion is compressed in the compressor and delivered to 
the compressor outlet 122. The air intake 106 With the ?lter 
118 are mounted inside the jacket, preferably in the immedi 
ate vicinity of the outlet from the fan 105. A supply of rela 
tively cold air is thereby provided into the compressor stages, 
preferably also With a marginal overpressure from the fan 
105. 
The remainder of the air from the fan 105 is distributed to 

the air outlets 204, 206, 208 after having passed the different 
parts of the compressor’s components to varying degrees. 

The output heat exchanger 102 is mounted in the air outlet 
opening 204. The air leaving the air outlet opening 204 is 
therefore used for cooling the compressed air that is passed 
through the output heat exchanger 1 02. The portion of air that 
is to be used for cooling the output heat exchanger 102 can be 
in?uenced by the design of the restriction represented by the 
air outlet opening 204. The simplest Way of doing this is to 
adjust the siZe of the effective area of the opening 204. The 
siZe of the heat exchanger 102 is preferably similar to the 
opening 204. 

The intermediate heat exchanger 112 is mounted in the air 
outlet opening 206. The air leaving the air outlet opening 206 
is therefore used for cooling the compressed air that is passed 
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4 
through the intermediate heat exchanger 112. The portion of 
air that is to be used for cooling the intermediate heat 
exchanger 112 can be in?uenced by the design of the restric 
tion represented by the air outlet opening 206. The simplest 
Way of doing this is to adjust the siZe of the effective area of 
the opening 206. In this case too the siZe of the heat exchanger 
112 is preferably similar to the opening 206. 
The fan 105 is preferably a radial fan. The radial fan Will 

both provide the said overpressure as Well as causing the air 
inside the jacket 200 to form an air ?oW. An air How is thereby 
produced past and around the different elements of the com 
pressor, including the elements that have a substantial need 
for cooling. For purposes of illustration, the elements of the 
compressor that are particularly affected and cooled by the 
?oWing air are schematically illustrated by 120. These ele 
ments primarily comprise the cylinder Walls and cylinder 
covers/tops folloWed by the crankcase. Special separator 
devices may also be provided for removing moisture from the 
compressed air, and such devices may also be included in the 
elements 120. 
The air portion that has passed these elements 120 is dis 

charged from the air outlet opening 208. 
FIG. 2 is a perspective vieW illustrating an air compressor 

With a cooling device according to the invention. The enclos 
ing jacket 200 is an essential element in the invention, but in 
spite of this, for illustrative reasons the jacket 200 is not 
shoWn in FIG. 2. 
The air compressor 100 is a tWo-stage cylinder compressor, 

directly driven by an electric motor 114. The fan 105 is driven 
by a rotating shaft extension 116 Which is connected to or 
forms a part of the compressor mechanism. In alternative 
embodiments the fan 105 may be driven by a separate motor, 
for example an electric motor. The fan 105 is a radial fan, as 
described With reference to FIG. 1. The fan therefore draWs 
air in through the axial air intake 104 and forces air out in a 
radial direction in the direction from the shaft toWards the 
surrounding jacket 200 (not shoWn in FIG. 2). When in opera 
tion, therefore, the fan 105 produces an air ?oW around the 
compressor 100 and inside the jacket 200. The front cover of 
the jacket, moreover, is curved backWards at the upper part in 
order to help to guide the ?rst part of the air ?oW backWards 
over the compressor. 
The air ?lter 118 on the air intake 106 is depicted mounted 

near the outlet from the fan 105, and substantially directed 
toWards this outlet, With the result that the ?lter has a good 
supply of cold air from the surroundings that are not heated by 
the compressor’s hot parts or by the drive motor 114 for the 
compressor. The air intake 106 is connected to the interme 
diate compressor stage 108, Which consists of a cylinder With 
piston, as Well as necessary valve devices for achieving the 
compressor function. These parts are not particularly relevant 
to the principle of the invention and are therefore not 
described further. A connection 109 passes air from the inter 
mediate compressor stage 108 after the air cooler 112 to the 
output compressor stage 110. The output compressor stage 
110 also consists of a cylinder With piston and valve devices 
(similarly not shoWn). In the normal manner for this type of 
compressor, each piston is provided With a connecting rod 
Which rotates eccentrically relative to the compressor’s main 
shaft line. This mechanism is mounted in a crankcase. In the 
illustrated embodiment the cylinders provided are V-shaped. 
Lubrication of the movable parts is preferably provided by an 
oil sump in the crankcase. 

In addition to the heat exchangers that cool the compressed 
air, the compressor itself also requires cooling. The elements 
of the compressor that have the greatest need for cooling 
include the cylinder Walls and cylinder covers/ tops in particu 
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lar, Which are highly subject to heat development as a result of 
the air compression. The cylinder Walls and the covers/tops 
are therefore provided With cooling ribs, over Which the air 
?owing past inside the jacket 200 passes. The crankcase also 
requires cooling. This is also provided by the air ?oWing 
inside the jacket 200. The compressor may also include spe 
cial separator devices for separating Water from the com 
pressed air, but at the compressor outlet 122 and betWeen the 
respective compressor stages. If so, these separator devices 
etc. may also require cooling, even though some of these 
components are Working With the already-cooled compressed 
air. 

FIG. 3 is a perspective vieW illustrating parts of an air 
compressor With a cooling device according to the invention, 
Where the enclosing jacket is visible. 

The jacket 200 encloses the compressor 100. In FIG. 3 the 
motor 114 is not shoWn. In a preferred embodiment the motor 
114 Will be mounted on the outside of the jacket 200. 
The jacket 200 comprises the air intake opening 202, Which 

is provided With a protective grill. 
The jacket 200 further comprises the air outlet opening 

204, Where the output heat exchanger 102 is mounted. On the 
opposite side the jacket further comprises the air outlet open 
ing 206 (not shoWn), Where the intermediate heat exchanger 
112 is mounted. 
The jacket 200 further comprises at least one air outlet 

opening 208 (not shoWn) on the side of the jacket 200 facing 
aWay from the opening 202. Alternatively, the openings 208 
may be arranged in other places in the shield. TWo such 
openings 208 are preferably provided. 
From the above it Will be realiZed that the relationship 

betWeen the e?'lcient cooling of the heat exchangers (i.e. the 
compressed air) and the compressor elements (such as cylin 
der Walls and crankcase) respectively can be in?uenced and 
possibly optimised in a simple fashion by the design of the 
openings in the jacket, particularly the air outlet openings 
204, 206,208, and especially by the design ofthese openings’ 
areas. 

If the openings 204 and 206 are made large relative to the 
opening(s) 208, a larger portion of the total cooling air 
through-?oW provided by the fan 105 Will be used for cooling 
the heat exchangers and thereby the actual compressed air. If 
instead the opening 208 is made relatively larger, this Will 
provide increased cooling of the actual machinery in the 
compressor, such as cylinder Walls and crankcase. 

The jacket 200, and particularly the openings in the jacket, 
therefore have a critical in?uence on the cooling of the air 
compressor and the air supplied from the compressor. 

The jacket 200 Will also provide bene?ts With regard to 
noise reduction and protection against external environmen 
tal in?uences such as penetration of dust, particles and mois 
ture. The jacket also represents a protection against the risk of 
coming into contact With hot surfaces. 

In FIG. 4 there is further illustrated a vieW from above of 
the same jacket as in FIG. 3, Where the jacket 200 has the air 
intake opening 202 at the front, the air outlet openings 204 
and 206 on each side adjacent to heat exchangers for com 
pressed air and the air outlet openings 208 for discharging air 
that cools the actual compressor machinery. 

The above detailed description is presented especially With 
a vieW to illustrating and describing an advantageous embodi 
ment of the invention. The description, hoWever, in no Way 
limits the invention to the speci?c embodiment described in 
detail. 

In the detailed, preferred embodiment a multi-stage com 
pressor is employed, and particularly a tWo-stage compressor. 
It should be understood that the principle of the invention may 
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6 
also be employed With a single-stage compressor, including 
only one compressor stage 110 and one heat exchanger 102. 
Similarly, it Will be appreciated that additional compressor 
stages may be included, for example three or four, and corre 
spondingly additional heat exchangers for cooling the air 
supplied by the additional stages. There may also be subse 
quent compressor stages Where no heat exchanger is provided 
for cooling betWeen the stages. 
Even though a detailed description is given of a V-type 

cylinder compressor, With obvious modi?cations it Will be 
possible to use the invention With compressors Where the 
cylinders have a different con?guration, such as an in-line or 
a single cylinder. 

It should be understood that other types of cooling may be 
employed in addition, for example Water or oil cooling, for 
some or several of the elements that require cooling. Such 
elements include heat exchangers, cylinder Walls, crankcases 
and separator/ condensation devices, cylinder covers/tops. 

In the detailed description the motor 114 is kept outside the 
jacket 200. It Will be appreciated, hoWever, that the motor 114 
may alternatively be contained in the jacket 200. 
Even though the motor 114 is speci?ed as an electric motor, 

the invention Will obviously also be relevant for other types of 
drive devices. 

Further modi?cations and variations Will be obvious to a 
person skilled in the art in the light of the above description. 
The scope of the invention Will therefore be evident from the 
patent claims beloW and their equivalents. 
The invention claimed is: 
1. A cooling device for an air compressor, Which is pro 

vided With at least tWo heat exchangers for cooling of output 
air, the cooling device comprising: 

a jacket enclosing a multistage cylinder compressor 
including a ?rst compressor stage and a second com 
pressor stage, 

an air intake opening in the jacket, 
a fan in connection With the air intake opening, Wherein the 

fan during operation causes an overpressure inside the 
jacket, 

a ?rst air outlet opening in the jacket, Wherein for cooling 
of output air from the ?rst compressor stage a ?rst heat 
exchanger is mounted in the ?rst air outlet opening so 
that air that cools the ?rst heat exchanger leaves through 
the ?rst air outlet opening in the jacket, 

a second air outlet opening in the jacket, Wherein for cool 
ing of output air from the second compressor stage a 
second heat exchanger is mounted in the second air 
outlet opening so that air that cools the second heat 
exchanger leaves through the second air outlet opening 
in the jacket, 

a third air outlet opening in the jacket for discharging 
compressed air from the second compressor stage, 

a fourth air outlet opening in the jacket for discharging air 
for cooling elements of the compressor, Wherein the 
elements of the compressor comprise at least a cylinder 
Wall, cylinder cover/top, and crankcase, so that air that 
cools the cooling elements of the compressor leaves 
through the fourth air outlet opening in the jacket, and 

Wherein the fan is constructed to provide cooling of com 
pressed air from the ?rst compressor stage in the ?rst 
heat exchanger, cooling of compressed air from the sec 
ond compressor stage in the second heat exchanger, and 
cooling of elements of the compressor. 

2. A cooling device according to claim 1, Wherein the fan is 
a radial fan. 

3. A cooling device according to claim 1, Wherein the 
compressor is driven by a motor and the fan is driven by the 
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compressor, wherein the air contained in the jacket is caused 
to How inside the jacket during operation. 

4. A cooling device according to claim 1, Wherein there is 
an air gap betWeen the jacket and the elements of the com 
pressor. 

5. A cooling device according to claim 1, Wherein the 
elements of the compressor further comprise a separator 
device for separating Water from the air in the compressor. 

6. A cooling device according to claim 1, Wherein air How 

8 
7. A cooling device according to claim 1, Wherein the 

intake of the compressor comprises an air ?lter and is 
arranged to receive air directly supplied by the fan. 

8. A cooling device according to claim 1, Wherein a com 
pressor intake for supplying air to the compressor is provided 
inside the jacket. 

9. A cooling device according to claim 1, Wherein a com 
pressor intake for supplying air to the compressor is provided 

restrictions represented by the air intake opening and the air 10 Outside thelacket 
outlet openings in the jacket are adapted to in?uence the 
cooling of compressor elements relative to the cooling of the 
heat exchangers. 


